Motion of solid body with a fixed point is described by a system of nonlinear differential equations of motion of L. Euler. Gyroscopic instruments represent an axisymmetric solid body with a fixed point. The first partial solutions of the problem were obtained in works [1] [2] [3] [4] . The subsequent development of Mechanics and Mathematics demonstrated that a nonlinear system of motion of L. Euler equations may describe a wide class of motions of celestial bodies, stability of motion of spacecrafts, Earth satellites, ships, aircrafts, monorail trains, etc.
MOTION OF SOLID BODY WITH A FIXED POINT AT A HIGH VELOCITY RATE OF SELF-ROTATION
First, let's consider the problem of solid body motion around a fixed point in resisting medium, which is described by nonlinear equations of motion of L. Euler Let's consider the system of differential equations (1) with the initial conditions ( ) 
We investigate the motion of an axisymmetric (A = B) solid body with a fixed point in a medium whose resistance, in general case, is proportional to arbitrariness of degree n of the body self-rotation velocity. SM Proceedings of the 15 th Int. AMME Conference, 29-31 May, 2012 Assume, that 
Usually, this kind of equation has no solution in elementary functions. By discretizing the last element of differential equation (6), we obtain: 
The general solution of equation (7) (2), (3), we obtain: 
The graph shows that with the growth of parameter n , the body swings more and more.
Previously the solution of problem for n has been made equal to 1 and 2, which can be easily obtained from formula (10) .
ANALYTICAL SOLUTION OF PROBLEM ON MOTION OF SOLID BODY WITH A FIXED POINT UNDER OTHER LAWS FOR MEDIUM RESISTANCE
The system of differential equations (1) will be as ( 
And projection ( ) 
where
By applying the method of partial discretization of differential equations, the equation (13) may be written as 
The general solution of equation (14) has a formula ( ) Herein, the formula (16) together with (17) will represent the analytical solution of specified problem.
MOTION OF SOLID BODY IN A RESISTING MEDIUM WITH UNLOADING AT ARBITRARY INDEX OF VELOCITY RATE OF SELF-ROTATION
Let's consider the motion of an axisymmetric body in a resisting medium at arbitrary index of the velocity rate of self-rotation. Furthermore, suppose that moments being time functions act on the body, which from time moment τ = t are exposed to unloading.
In this case, the nonlinear equations of motion of L. Euler are written in the following form
Since we consider the motion of an axisymmetric body, the system of nonlinear differential equations (18) has the form: SM Proceedings of the 15 th Int. AMME Conference, 29-31 May, 2012
The differential equation that determines ( ) t p , has the form: 
Solving (20) by the method, frequently used above, we obtain: 
The general solution of equation (21) ( ) ( ) ( ) 
